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Appl. No. 09/904,084 

Amdt Dated Februarys 2004 

Reply to Office action of October 27 T 2003 
Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 
Listing of Claims: 

1 . (currently amended) A thermal barrier coating composition comprising 
46-97 molar percent base oxide, 2-25 molar percent primary stabilizer. 0.5-25 molar 
percent group A dopant, and 0.5-25 molar percent group B dopant, said base oxide 
being selected from the group consisting of Zr0 2 , Hf0 2 and combinations thereof, 
said primary stabilizer being selected from the group consisting of Y 2 0 3 , Dy 2 0 3 , 
Er 2 0 3 and combinations thereof, sa i d group A do p ant being se l ected from th e group 
cons i sting of rare e arth oxides, alkalin e e arth me taHo xid e s, transition meta l oxid es 
and combinat i ons th e r e of, and said group B dopant being selected from the group 
consisting of Nd 2 O s , Sn^O^ Gd 2 0 3r Eu 2 0 3 and combinations th e r e thereof, and said 
group A dopant being selected from the group consisting of rare earth oxides, 
alkaline earth metal oxides, transition metal oxides and combinations thereof, but 
excluding those species contained in said base oxide, group B dopant and primary 
stabilizer groups. 

wherein the ratio of the molar percentages of group A dopant to group B 
dopant in said composition is between about 1 :8 and about 8:1 . 

2. (original) A thermal barrier coating composition according to claim 1, 
wherein the group A dopant is selected from the group consisting of Sc 2 0 3 , Yb 2 0 3f 
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MgO, NiO, Cr 2 0 3 , CoO, Fe 2 0 3 , Ti0 2 , Ru0 2 . Ta 2 O s , and combinations thereof. 

3. (original) A thermal barrier coating composition according to claim 1, 
wherein the group A dopant and the group B dopant are present in the composition 
in substantially equal molar percentages. 

4. (currently amended) A thermal barrier coating composition according 
to claim 1 , wherein the ratio of the molar percentages of group A dopant to group B 
dopant is between about 1 ; 0 and 0:1 1:4 and about 4:1 . 

5. (currently amended) A thermal barrier coating composition according 
to claim 1 , wherein the ratio of the molar percentage of the primary stabilizer to the 
sum of the molar percentages of the Group - group A dopant and the Group group B 
dopant is between 1:1 and 10:1. 

6. (currently amended) A thermal barrier coating composition according 
to claim 1 , said composition being a ceramic alfov solid solution having a zirconia or 
hafnia lattice structure or structures, wherein the ionic radius of the group A dopant 
cation (s smaller than the ionic radius of the primary stabilizer extde-cation or th e 
ba se ox i d e cation in said ceramic alloy solid solution . 

7. (canceled). 
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8. (currently amended) A thermal barrier coating composition comprising 
46-97 molar percent base oxide, 2-25 molar percent primary stabilizer, 0.5-12.5 
molar percent group A dopant, and 0.5-12.5 molar percent group B dopant, said 
base oxide being selected from the group consisting of Zr0 2f Hf0 2 and combinations 
thereof, said primary stabilizer being selected from the group consisting of Y 2 0 3 , 
Dy 2 0 3 , aftd-Er 2 0 3 and combinations thereof, said group A dopant b ei ng s ele ct ed 
from th e group consisting of rare earth oxidc3, a l ka li n e earth meta l oxides, transition 
metal oxid e s and comb i nations th e reof, and said group B dopant being selected 
from the group consisting of Nd 2 0 3l Sit^O^ Gd 2 0 3l Eu 2 0 3 and combinations thereof^ 
and said group A dopant being selected from the group consisting of rare earth 
oxides, alkaline earth metal oxides, transition metal oxides and combinations 
thereof, but excluding those species contained in said base oxide, group B dopant 
and primary stabilizer groups. 

wherein the ratio of the molar percentages of group A dopant to group B 
dopant in said composition is between about 1 :8 and about 8:1 . 

9. (original) A thermal barrier coating composition according to claim 8 f 
wherein the group A dopant is selected from the group consisting of Sc 2 0 3 , Yb 2 0 3f 
MgO, NiO, Cr 2 0 3 , CoO> Fe^C^, TIO a , Ru0 2 , Ta 2 O s . and combinations thereof. 

1 0. (original) A thermal barrier coating composition according to claim 8, 
wherein the group A dopant and the group B dopant are present in the composition 
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in substantially equal molar percentages. 

1 1 . (currently amended) A thermal barrier coating composition according 
to claim 8 t wherein the ratio of the molar percentages of group A dopant to group B 
dopant is between about 1: 8 and 8 :1 1_:4_ and_about 4:1 . 

12. (currently amended) A thermal barrier coating composition according 
to claim 8, wherein the ratio of the molar percentage of the primary stabilizer to the 
sum of the molar percentages of the Group group A dopant and the Group group B 
dopant is between 1:1 and 10:1. 

13. (currently amended) A thermal barrier coating composition according to 
claim 8, said composition being a ceramic alloy solid solution having a zirconia or 
hafnia lattice structure or structures, wherein the ionic radius of the group A dopant 
cation is smaller than the ionic radius of the primary stabilizer oxide-cation orthe 
base oxid e cat i on in said ceramic ailov_solid solution . 

14. (canceled). 

15. (canceled). 

16. (currently amended) A thermal barrier coating composition comprising 
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46-97 molar percent base oxide, 2-25 molar percent primary stabilizer, and 0.5-25 
molar percent each of a compound at least two compounds selected from the group 
consisting of group A dopants and group B dopants, said base oxide being selected 
from the group consisting of Zr0 2 , Hf0 2 and combinations thereof, said primary 
stabilizer being selected from the group consisting of Y 2 0 3 , Dy 2 0 3 . and combinations 
thereof, sa i d group A dopant, i f pr e s e nt, b e ing s e lect e d from th e- group con sis ting - of 
rar e earth oxid e s other than Erg 9 a , olkol i no oorth moto l oxidoo r tranoit i on moto > 
ox i des and comb i nations thereof, and said group B dopan t, i f present, being 
selected from the group consisting of Nd 2 O a , Snr^Os, Gd 2 0 3 , Eu 2 0 3 and 
combinations thereo f, and said group A dopant being selected from the group 
consisting of rare earth oxides other than Er,O lM alkaline earth metal oxides, 
transition metal oxides and combinations thereof, but excluding those species 
contained in said base oxide, group B dopant and primary stabilizer groups . 

17. (currently amended) A thermal barrier coating composition according 
to claim 16, wherein the group A dopant , i f pr e sent, is selected from the group 
consisting of Yb 2 0 3 , Sc^O^ MgO. NiO, Cr 2 0 3 , CoO, Fe 2 O s , T10 2l and Ru0 2 . 

18. (currently amended) A thermal barrier coating composition according to 
claim 16, said composition being a ceramic allov solid solution having a zirconia or 
hafnia lattice structure or structures, wherein the ionic radius of the group A dopant 
cation , if p r esent, is smaller than the ionic radius of the primary stabilizer oxide 
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cation or th e base oxide cation in said ceramic allov solid solution . 

19. (canceled) 

20. (currently amended) A thermal barrier coating composition according 
to claim 1 6, wherein the ratio of the molar percentage of the primary stabilizer to the 
sum of the molar p e r centa g e percentages of the Group group A dopant of -and the 
Group group B dopant is between 1:1 and 10:1. 

21 . (new) A thermal barrier coating composition according to claim 1 , 
wherein the ratio of the molar percentages of group A dopant to group B dopant is 
between about 1 :2 and about 2:1 . 

22. (new) A thermal barrier coating composition according to claim 1 , 
wherein the ratio of the molar percentages of group A dopant to group B dopant is 
between about 1.5:1 and about 1:1.5. 

23. (new) A thermal barrier coating composition according to claim 1 , 
wherein the ratio of the molar percentages of group A dopant to group B dopant is 
between about 1 .1 :1 and about 1:1.1. 

24. (new) A thermal barrier coating composition according to any one of 
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claims 4, 21 , 22 or 23, wherein the group A dopant is selected from the group 
consisting of Sc^Oa, Yb 2 0 3 , MgO. NiO, Cr 2 0 3 , CoO. Fe^, TiO z , RuO Zf Ta 2 0 5( and 
combinations thereof. 

25. (new) A thermal barrier coating composition according to any one of 
claims 4, 21, 22 or 23 t said composition being a ceramic alloy solid solution having 
a zirconia or hafnia lattice structure or structures, wherein the ionic radius of the 
group A dopant cation is smaller than the ionic radius of the primary stabilizer cation 
in said ceramic alloy solid solution. 

26. (new) A thermal barrier coating composition according to any one of 
claims 1 . 4, 21 , 22 or 23, said group A dopant being Yb 2 0 3 , Sc^Oa or a mixture 
thereof. 

27. (new) A thermal barrier coating composition according to any one of 
claims 1 , 4, 21, 22 or 23, said group A dopant being Yb 2 0 3f Ti0 2t Ta 2 O s or a mixture 
thereof. 

28. (new) A thermal barrier coating composition according to any one of 
claims 1,4, 8, 21, 22 or 23, said base oxide being Zr0 2t said group A dopant being 
Yb 2 0 3 , said group B dopant being Gd 2 0 3t and said primary stabilizer being Y 2 0 3 . 
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29. (new) A thermal barrier coating composition according to claim 1 , 
comprising 1 .5-5 molar percent group A dopant and 1 .5-5 molar percent group B 
dopant. 

30. (new) A thermal barrier coating composition according to any one of 
claims 1, 4 f 21, 22 or 23, said group A and group B dopants each being selected to 
have a high free energy of formation such that each of said group A and group B 
dopants exhibits high stability in an oxygen-containing atmosphere. 

31 . (new) A thermal barrier coating composition according to any one of 
claims 1, 4, 8, 16, 21 , 22 or 23, said group A and group B dopants being selected to 
provide a mixture of dopants effective to promote complex defect structures and 
improved lattice scattering in said thermal barrier coating composition. 

32. (new) A thermal barrier coating composition comprising a ceramic alloy 
solid solution having a base oxide lattice structure or structures where the base 
oxide is present in the solid solution in an amount of 46-97 molar percent, the solid 
solution further comprising 2-25 molar percent primary stabilizer, 0.5-25 molar 
percent group A dopant, and 0.5-25 molar percent group B dopant, said base oxide 
being selected from the group consisting of Zr0 2 , HfO z and combinations thereof, 
said primary stabilizer being selected from the group consisting of Y 2 0 3 , Dy 2 0 3 , 
Er 2 0 3 and combinations thereof, each of said group A dopant and said group B 

Page 10 of 15 



PAGE IMS 1 RCVD AT 2/4/2004 11:48:21 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID: • DURATION (mm-ss):06-54 



02/04/04 13:07 © 



®011 



Appl. No. 09/904,084 

Amdt. Dated February 4, 2004 

Reply to Office action of October 27. 2003 

dopant being selected from the group consisting of rare earth oxides, alkaline earth 
metal oxides, transition metal oxides and combinations thereof, but excluding those 
species contained in said base oxide and primary stabilizer groups, 

wherein said group A dopant is selected such that the ionic radius of the 
group A dopant cation Is smaller than the Ionic radius of the primary stabilizer cation 
in said solid solution, 

and wherein said group B dopant is selected such that the ionic radius of the 
group B dopant cation is larger than the ionic radius of the primary stabilizer cation 
in said solid solution, 

the ratio of the molar percentages of group A dopant to group B dopant in 
said solid solution being between about 1 :8 and about 8:1. 

33. (new) A thermal barrier coating composition according to claim 32, 
wherein the ratio of the molar percentages of group A dopant to group B dopant in 
said solid solution Is between about 1 A and about 4:1. 
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